A preclinical study to explore vasculature differences between primary and recurrent tumors using ultrasound Doppler imaging.
The purpose of this preclinical study was to perform a longitudinal investigation of the function and morphology of the vasculatures of primary and recurrent tumors, because recurrent tumors have lower curability. Thus, elucidating differences in the features of the vasculatures of primary and recurrent tumors could help to improve tumor therapies. The transgenic adenocarcinoma of the mouse prostate tumors were transplanted in nonirradiated and with 25 Gy of preirradiation normal tissues to produce the primary and recurrent tumor models, respectively. The perfusion and branching index of tumor vasculatures were characterized to reveal the function and morphology information, respectively. The blood vessels were more dilated and continuous in recurrent tumors than in primary tumors. During tumor progression, the perfusion increased in primary tumors but did not change significantly in recurrent tumors. The tumor perfusion was lower in recurrent tumors than in primary tumors, whereas branching index in 2-D ultrasound images did not differ between the two tumor models. Furthermore, the introducing 3-D volumetric power Doppler image may have the potential for accurately revealing the morphologic features within tumors. The results of this study suggest that power Doppler imaging is an easily applied and rapid method for noninvasively assessing the vascular features of primary and recurrent tumors and for exploring differences between their vasculature pathways.